regression is significant (P = <oor) and has a slope not significantly different from r o. Only the removal of S. vavilovii from the 6 x6 data gives this result and it is concluded therefore that the interaction, in the main at least, is between S. vavilovii and the other species, whose genes act in additive fashion with dominance and little or no interaction. In terms of dominance, S. ancestrale has most dominant genes and in decreasing order, S. dighoricum, S. montanuin, S. cereale, and S. turkestanicuin.
INTRODUCTION
In this paper, we propose to develop a method for partitioning genetic variances in diploids and autotetraploids with two alleles. has reported a method for partitioning the variances of such genotypic arrays, which he called " the method of successive linear regressions ". This method can of course be extended to higher auto-2n-ploids with two alleles.
THE USE OF ORTHOGONAL COEFFICIENTS
We now consider a different approach to partitioning the genetic variance, which makes use of orthogonal coefficients. presents the partitioning of the variance of a two-factor genotypic array in diploids when epistasis is present. In order to work out the breakdown of the total variance, he makes use of orthogonal coefficients. By subtracting the linear component from the total genetic variance of a diploid array, we get the quadratic component which cannot be anything but the dominance component ; thus, if we break down the variance of a diploid genotypic array into its linear and quadratic components by means of a suitable set of orthogonal coefficients, then it is clear that we must get genetically meaningful components, i.e. the additive and dominance components.
We shall show that the method remains valid for an autotetraploid array with two alleles, i.e., we shall prove that a suitable orthogonal partitioning of the variance leads, in this latter case, to the conclusion that the two-, three-and four-gene effects are in fact regressions of the second, third and fourth degree respectively. NOTES AND COMMENTS 579 regression is significant (P = <oor) and has a slope not significantly different from i o. Only the removal of S. vavilovii from the 6 x6 data gives this result and it is concluded therefore that the interaction, in the main at least, is between S. vavilovii and the other species, whose genes act in additive fashion with dominance and little or no interaction. In terms of dominance, S. ancestrale has most dominant genes and in decreasing order, S. dighoricum, S. montanum, S. cereale, and S. turkestanicum.
For this character the analysis provides therefore a classification of species differences in purely genetical as distinct from morphological or physiological terms. Similar analyses have been carried out, and are being carried out, on a number of other morphological and cytological characters in these species. These analyses help towards gaining a better understanding of the nature of specific differences and provide, wherever practicable, an extremely useful device that could be widely used for such investigations.
INTRODUCTION
In this paper, we propose to develop a method for partitioning genetic variances in diploids and autotetraploids with two alleles. Li (ii) has reported a method for partitioning the variances of such genotypic arrays, which he called " the method of successive linear regressions ". This method can of course be extended to higher auto-2n-ploids with two alleles.
THE USE OF ORTHOGONAL COEFFICIENTS
We now consider a different approach to partitioning the genetic variance, which makes use of orthogonal coefficients. presents the partitioning of the variance of a two-factor genotypic array in diploids when epistasis is present. In order to work out the breakdown of the total variance, he makes use of orthogonal coefficients. By subtracting the linear component from the total genetic variance of a diploid array, we get the quadratic component which cannot be anything but the dominance component; thus, if we break down the variance of a diploid genotypic array into its linear and quadratic components by means of a suitable set of orthogonal coefficients, then it is clear that we must get genetically meaningful components, i.e. the additive and dominance components.
We shall show that the method remains valid for an autotetraploid array with two alleles, i.e., we shall prove that a suitable orthogonal partitioning of the variance leads, in this latter case, to the conclusion that the two-, three-and four-gene effects are in fact regressions of the second, third and fourth degree respectively.
We first calculate the orthogonal coefficients (see Grandage, 1958 and which are necessary for determining the first degree response in an autotetraploid array with two alleles. These are found to be -4k, q-3p, 2(q-p), 3q-p and q, where p and q are the relative frequencies of A and a respectively.
Let us weight the genotypic values by their respective frequencies. The aaaa, Aaaa, AAaa, AAAa and AAAA genotypes are coded as o, i, 2, 3 and 4 respectively, while their genotypic values are Y0, Y1, Y2, Y3 and Y4 respectively. Table z summarises these relationships. Now, We see that the method of orthogonal coefficients, as presented here, leads to the correct partitioning of the genetic variance into its single components. We may therefore conclude that, in autotetraploid systems with two alleles, the two-, three-and four-gene effects are really regressions of the second, third and fourth degree respectively.
It is clear that this type of orthogonal analysis is likely to lead to a similar breakdown of the genetic variance in any auto-2n-ploid system with two alleles.
TWO-FACTOR EPISTASIS WITHOUT LINKAGE
Since it is proved that the partitioning of the genetic variance in autotetraploids with two alleles may be worked out by means of orthogonal coefficients, we can, by definition, calculate the epistasis effects in the same way.
NOTES AND COMMENTS
We first calculate the orthogonal coefficients (see Grandage, 1958 and which are necessary for determining the first degree response in an autotetraploid array with two alleles. These are found to be: We see that the method of orthogonal coefficients, as presented here, leads to the correct partitioning of the genetic variance into its single components. We may therefore conclude that, in autotetraploid systems with two alleles, the two-, three-and four-gene effects are really regressions of the second, third and fourth degree respectively.
3. TWO-FACTOR EPISTASIS WITHOUT LINKAGE Since it is proved that the partitioning of the genetic variance in autotetraploids with two alleles may be worked out by means of orthogonal coefficients, we can, by definition, calculate the epistasis effects in the same way. We shall calculate a numerical example based on the data listed in The example is concerned with a two-locus epistasis, assuming that the frequencies at one locus are not correlated with those at the other. Table 2 shows the data required for the calculation.
According to the marginal frequencies of table 2, the orthogonal coefficients needed are given in table 3. Any n-loci epistasis in autotetraploids and higher auto-2n-ploids with two alleles could be treated in the same way.
We shall calculate a numerical example based on the data listed in table 2.
The example is concerned with a two-locus epistasis, assuming that the frequencies at one locus are not correlated with those at the other. Table 2 shows the data required for the calculation.
According to the marginal frequencies of table 2, the orthogonal coefficients needed are given in table 3. Any n-loci epistasis in autotetraploids and higher auto-2n-ploids with two alleles could be treated in the same way. The author shows that the two-, three-and four-gene effects of the variance in an autotetraploid with two alleles are, in fact, regressions of second, third and fourth degree respectively. The total genetic variance in any auto-2n-plold with two alleles is likely to be broken down into genetically meaningful components by the method of orthogonal coefficients, which partitions the total variance into its first, second, ..., 2nth degree regression components.
A numerical example of partitioning the variance of an autotetraploid (with two alleles) array with two-loci epistasis is worked out. Any n-loci epistais in autotetraploids and higher auto-2n-ploids with two alleles could be treated in the same way.
4. SUMMARY Cockerham (1954) develops a method, which is based on the concept of orthogonal coefficients, for partitioning hereditary variance of a diploid array with n-locus epistasis.
The author shows that the two-, three-and four-gene effects of the variance in an autotetraploid with two alleles are, in fact, regressions of second, third and fourth degree respectively. The total genetic variance in any auto-2n-ploid with two alleles is likely to be broken down into genetically meaningful components by the method of orthogonal coefficients, which partitions the total variance into its first, second, ..., 2nth degree regression components.
A numerical example of partitioning the variance of an autotetraploid (with two alleles) array with two-loci epistasis is worked out. Any n-loci epistasis in autotetraploids and higher auto-2n-plOids with two alleles could be treated in the same way.
